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1981). The fatality rate is also somewhat dependent on the type of
toxin ingested (Center for Disease Control, 1979a).

The ideal data to use in estimating the risk resulting from the
omission of nitrite from foods would accrue from epidemiclogical
studies that compare outbreaks of botulism due to consumption of
meat products to which nitrite has been added and outbreaks due to
consumption of similar, but nitrite-free meat products that have
been handled (and abused) by producers, distributors, and consumers
in an identical fashion.  But no such foods exist. Thus, data of
this type are not available and may never be obtainable because it
is difficult to discriminate between the effects of nitrite and the
effects of other contributory factors such as the pH or the salt
content of the meat or the manner in which the meat has been handled,

Some Practical Experience with Reduction of Nitrate and Nitrite in
Meats

Since the control of botulism is one of the objectives for the
addition of nitrite to meats, it is useful to examine some recent ex-
periences with removing nitrate and reducing the use of nitrite.
Since December 1975, Norway has discontinued the addition of nitrate
to cured meats and has limited residual nitrite levels to 5 mg/kg in
some categories of meats to which no nitrite is added, such as fresh
meats and sausages and commercially sterile canned meat items (H^yem,
1977). Fresh emulsion products to which no nitrite is added include
frankfurters.  These products constitute nearly one-half of the
Norwegian meat market.  In practice, residual nitrite is permitted
in these products in concentrations up to 10 mg/kg (Nelson, personal
communication, 1979).  Currently, addition of nitrite is permitted
in a limited number of cured products in Norway.  Since 1973, when a
reduction in its use was proposed, the total amount of nitrate and
nitrite used as food additives in Norway has decreased by more than
80% (Ringen, personal communication, 1981). As shown in Table 5-1,
a 1976 survey of Norwegian cured meat products reflects this decrease
in nitrite (American Meat Institute, 1976).  One large meat processor
in that country has ceased to use nitrate and nitrite completely,
even in products for which nitrite addition is permitted (Ringen,
personal communication, 1981).

In Norway, no outbreak of botulism has been known to result from
these reductions of nitrate and nitrite in cured meat products. How-
ever, caution must be exercised when applying such information to
predict the impact of reducing nitrite in foods in the United States
because there are several important differences between the two coun-
tries. In Norway, dietary patterns are different, the mean daily
atmospheric temperature is lower, and the population is only 4 million,

In the United States, approximately 60% of the meat and meat prod-
ucts consumed are unprocessed and have no nitrate or nitrite added to